Various indirect methods of measuring blood flow-in the peripheral blood vessels of man are available. Irrespective of the method used for measuring blood flow, certain fundamental factors concerned with the status of the subject or patient influence the measurement of blood flow. These factois are environmental temperature, position of the extremities and food. The present investigation indicates that a consideration of the basal metabolic rate or basal heat production is another important factor.
T HE M:IEAStUItEMIENT of blood flowin the peripheral blood vessels of the extremities of man is necessarily indirect. The plethysmograph, which measures the changes in volume of the extremity, the calorimeter, which measures the amount of heat given off from the extremity t-o a known amount of water, and thermocouples and radiometers, which measure changes in skin temperatures of the extremities, have become available for these measurements. We believe that certain fundamental factors influence the blood flow in the peripheral blood vessels of the extremities of man and that further consideration of these factors is necessarv when studies of blood flow are made.
We3 5 have shown previously by use of thermocouples that the control of environmental temperature and the intake of food are important factors in the control of the heatregulating mechanism and particularly in the production of vasodilatation. Also, the position of the extremity may play a role. We also believe that the basal heat production must play an important role in the consideration of vasoconstriction The temperatures of the plantar surface of the first and third toes of both feet and the volar side of the distal phalanges of the first and third fingers of both hands were determined by means of copperconstantin thermocouples. The observations were made at intervals of ten minutes for three to four hours. The presence or absence of sweating of the extremities was noted in all cases.
RESULTS
The relationship between the average skin temperatures of the toes and the calories per it may be expressed as x = ay + b. The equations for the three lines in figure 1 are: (1) xi = 1.18 y, + 1; (2) -The increase of the skin temperatures of the toes as well as the metabolic rate after the ingestion of a substantial meal in two normal individuals. A, The subject with high basal heat production. B, A subject with a low basal heat production. The curves show a delay in the rise in the skin temperatures of the toes in the subject with the lower basal heat production. Under these conditions, the greater the initial production of heat the longer it takes to produce vasoconstriction in the toes. In 8 other subjects, with basal heat productions ranging from 40.8 to 50.1 calories per square meter per hour subjected to the same cool environmental temperature of 20 C. (68 F.), it was found that, after ninety to one hundred and twenty minutes of exposure, the decrease of the skin temperature of the toes ranged from 3.9 to 9.4 C. (7 to 16.9 F.) above the environmental temperature. This decrease indicated that some degree of vasoconstriction had occurred, but not as much as in the other subjects with lower basal heat production. The curves of figure 3 show the effects of moist extremities on the skin temperatures of the toes of 2 normal individuals, one with a rather low (-14 per cent) basal metabolic rate and the other with a higher rate (-3 per cent). The data in both instances show that, with damp feet, the temperatures of the toe remained constant but 1 to 1.5 C.
(1.8 to 2.7 F.) below the room temperature.
When the subjects were placed in an environmental temperature of 28 C. (82.4 F.) with relative humidity of 40 per cent, the extremities of the individual with higher basal metabolism ( fig. 3, A) became normally dry, vasodilatation of the extremities occurred as is evidenced by the increase in temperature of the toe and, in the course of an hour, a condition of maximal vasodilatation was exhibited. In the individual with the lower metabolic rate ( fig.  3, B) Kirklin, Plummer and Sheard' reported measurements of skin temperature in cases of exophthalmic goiter before and after administration of strong solution of iodine (Lugol's solution) and before and after partial thyroidectomy. They found that with a reduction of basal metabolic rate following either the administration of Lugol's solution or partial thyroidectomy there is a reduction in the skin temperature of the toes.
Also, Roth, Williams and Sheard4 found that, with production of thiamine deficiency, measurements of skin temperature at various times luiring the period of restriction showed a more or less close correlation with the basal metabolic rates, rather than with the severity of the clinical symptoms.
SUMMARY
The experimental data given in this paper, as well as the evidence furnished by other approaches to the problem, show the importance of a consideration of basal heat production in studies concerning vasodilatation or vasoconstriction as measured by skin temperatures of the extremities in normal subjects or patients with pathologic conditions.
